Essential role of GTP in the expression of adenylate cyclase activity after cholera toxin treatment.
Expression of activation of rat liver adenylate cyclase by the A1 peptide of cholera toxin and NAD is dependent on GTP. The nucleotide is effective either when added to the assay medium or during toxin (and NAD) treatment. Toxin treatment increases the Vmax for activation by GTP and the effect of GTP persists in toxin-treated membranes, a property seen in control membranes only with non-hydrolyzable analogs of GTP such as Gpp(NH)p. These observations could be explained by a recent report that cholera toxin acts to inhibit a GTPase associated with denylate cyclase. However, we have observed that one of the major effects of the toxin is to decrease the affinity of guanine nucleotides for the processes involved in the activation of adenylate cyclase and in the regulation of the binding of glucagon to its receptor. Moreover, the absence of lag time in the activation of adenylate cyclase by GTP, in contrast to by Gpp(NH)p, and the markedly reduced fluoride action after toxin treatment suggest that GTPase inhibition may not be the only action of cholera toxin on the adenylate cyclase system. We believe that the multiple effects of toxin action is a reflection of the recently revealed complexity of the regulation of adenylate cyclase by guanine nucleotides.